INTRODUCTION
Cognitive symptoms in schizophrenia have been recognized; indeed, the condition had been defined as "dementia preacox" by Kraepelin. However, these cognitive symptoms have been ignored by clinicians until the neurodevelopmental model in schizophrenia emerged in the 1980s. Nearly 75% of all schizophrenia patients are affected by cognitive impairment 1 . Presence of cognitive impairment reported in first-episode schizophrenia patients suggests that cognitive disorder in schizophrenia is a primary disorder independent from factors such as adverse effects of drugs or the chronic course of the disorder 2 .
Cognitive symptoms are associated with loss of function in patients' daily lives 3 . Cognitive improvement is found to be related with improvement in clinical symptoms and functioning 4 . Main areas impaired in schizophrenia are attention (vigilance), executive functions, longterm memory, learning, working memory, and verbal fluency 5, 6 . Long-term memory, learning, and attention skills are shown to be more important than positive and negative symptoms of schizophrenia in predicting functionality 3 . There has been a need for convenient tools to evaluate the efficacy of any therapeutic intervention in the treatment of schizophrenia. Current batteries of neuropsychological testing are generally not easily accessible, expensive, and time-consuming. In addition, how patients' cognitive deficits reflect on their daily functionality also needs to be known. Given this necessity, in 2008 Ventura et al. developed the Cognitive Assessment Interview (CAI) [7] [8] [9] . The CAI emerged by combining and adapting the Schizophrenia Cognition Rating Scale (SCoRS) 10 and the Clinical Global Impression of Cognition in Schizophrenia (CGI-CogS) 11, 12 . CAI is a 10-item scale completed by the examiner during interviews with the patients and their relatives (informants), where each question is given a score on a likert scale ranging from 1 to 7. Patient's, relative's and the interviewer's assessment are scored separately (Figure1). The rating scale is based on healthy people with similar education and sociocultural level. CAI assesses verbal learning, working memory, reasoning and problem solving, speed of processing, attention/ vigilance, and social cognition. The scale gives the general severity of cognitive impairment scored from one to seven, which is determined after these evaluations. High scores show poor cognitive status with a negative impact on daily functioning. CAI also has a Global Assessment of FunctioningCognition in Schizophrenia section. This section is similar to the DSM IV General Assessment of Functioning (GAF) scale 13 . CAI has good internal consistency and high reliability (Cronbach'a alpha=0.92 and test-retest r=0.83) in the original validity/reliability study. It was found that CAI was correlated to objective neurocognitive tests, social functioning, o c c u p a t i o n a l f u n c t i o n i n g , a n d g e n e r a l functionality 8 . Rehabilitative endeavors in schizophrenia have picked up pace after community mental health centers became widespread in Turkey. There is a 
METHODS

Turkish Translation of CAI
CAI was translated into Turkish by the members of the research group. The translated text was deemed appropriate following a joint review of the research team and it was administered to five schizophrenia outpatients and their relatives as a pilot assessment. Thus, being tested for comprehensibility, the scale was finalized. The Turkish version was translated back to English by an expert translator. The author of the interview (Ventura) reviewed the backtranslation. On the basis of changes suggested by the author, the interview was revised and then given its final version.
The videos of original applications of the interview were watched from the internet and the inter-rater reliability coefficients were determined. Interviewers who were to administer CAI videotaped their own interviews. The records were reviewed again during joint meetings of the same research group. Expert views on scoring were discussed.
Subjects
The sample consisted of 95 clinically stable outpatients with schizophrenia or schizoaffective disorder diagnosis (PANNS positive scores ≤ 4, no evidence of aggressive or violent behavior resulting in self-injury or injury to others or property damage, no suicidal behavior or suicidal ideation in the last three months) and their caregivers aged 18-65 years who were recruited from Kocaeli University Department of Psychiatry, Kocaeli Derince Training and Research Hospital Department of Psychiatry, and Derince Community Mental Health Center. Patients had had an education of at least 5 years, and their diagnosis of schizophrenia or schizoaffective disorder was based on DSM-IV 13 . Exclusion criteria were history of conditions that affect cognitive functions such as head trauma, cerebrovascular accidents or epilepsy, having had ECT within 6 months prior to the study, history of alcohol/drug abuse or addiction, and diagnosis of mental retardation. The diagnosis was confirmed by a psychiatrist using the Turkish translation of the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Clinician Version (SCID-I, CV) disorders 14 .
Procedures
The Positive and Negative Syndrome Scale (PANNS) was used to assess symptoms and the Social Functioning Scale was administered to assess functionality. CAI-TR was applied to patients and relatives.
To assess the neurocognitive status of the patients, a neuropsychological test battery was used. Practical and quickly administered tests with confirmed Turkish reliability and validity were given preference during the selection of the neurocognitive test battery. To provide objective assessments, two independent interviewers evaluated the patients. One interviewer administered the neurocognitive test battery and the other one adminestered CAI-TR and other scales. Neurocognitive tests were administered by certified expert psychologists. Clinical assessments were made by psychiatry specialists and experienced psychiatry residents. Kocaeli University Ethics Committee approved the study and written informed consents were obtained from patients and their relatives (ethics committee approval no: KOU KAEK 2013/69).
Materials
The Positive and Negative Syndrome Scale (PANSS): It is a semi-structured interview scale developed by Kay et al. 15 The scale evaluates positive and negative symptoms and general psychopathology by 30 items rated on a sevenpoint severity scale. Total score is between 30 and 210. Higher ratings reflect a greater severity of symptoms. Reliability and validity for the Turkish scale was studied by Kostakoğlu et al.
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The Social Functioning Scale. It is a scale developed by Birchwood et al. 17 It evaluates performance of patients with schizophrenia in seven areas, which are social withdrawal, interpersonal communication, daily life activities, leisure time activities, social interactions, independent living, and occupational functioning. Each item is rated between 0 and 3. Higher scores indicate better functioning. Reliability and validity of the Turkish scale was studied by Erakay 18 .
Neuropsychological Test Battery Öktem Verbal Memory Process Test (VMPT)
. This is a word-list learning test developed by Öktem, based on the Rey Auditory Verbal Learning Test 19 . VMPT gives the opportunity to evaluate the processes of working memory, learning or acquiring knowledge, retention of information, and recalling. In the evaluation, immediate memory score, complete learning points (number of attempts ensuring complete learning = "access to criteria" score), total learning score (total number of words recalled in each trial), the highest learning point (the maximum number of words the subject could remember in trials) and long-term recall scores are determined. In this study, to evaluate verbal learning and working memory (verbal), total recall and reaching criteria scores were used (question 1, 5, and 6 in CAI-TR).
Wechsler Memory Scale-R (WMS-R), digit span subtest. WMS-R is the final form of the Wechsler Memory Scale (WMS), which has been revised in many respects 20 . Immediate or delayed verbal and visual memory is measured by 13 WMS-R subtests, and the test also allows measurements of attention related to memory processes and concentration. Turkish standardization of WMS-R was completed as part of the BILNOT battery 21, 22 . Reliability and validity studies for the Turkish form of WMS-R were also carried out [23] [24] [25] [26] . These studies showed that WMS-R Turkish form, which was developed under the Standardization of BILNOT, is a valid evaluation instrument 27 . Digit span test is a subscale of WMS-R. It is particularly used to determine attention range (the ability to keep a certain amount of information in mind at a given time). In this study, to evaluate working memory, digit span test-forward was used (question 2 in the CAI-TR).
Trail Making Test (TMT), Part A:
The Trail Making Test was first developed by psychologists working in the United States Army 28, 29 . A Turkish validity and reliability study was carried out 30, 31 . TMT is a test assesing visual-motor conceptual scanning, motor speed, planning, digital information, abstract thinking, inhibition of reaction tendency created by the physical properties of stimuli, change of set, concentration and tolerance against inhibition 32 . TMT consists of two parts, A and B. In each of these sections, stimulants are scattered on the test form. In section A, there are numbers as a stimulant, and the patient is expected to integrate the numbers in the correct order consecutively (1-2-3-4-5…) in circles. In each of these sections, measurements of time are made. In this study, TMT Part A was used to evaluate the speed of processing and attention -vigilance (question 9 in the CAI-TR).
Verbal Fluency Test (VFT):
The Verbal Fluency Test consists of lexical and semantic fluency tests. Sustained attention and vocabulary skill scanning ability are measured 33 . The patient is asked to say as many words containing given letters (K, A, S) as possible in a minute, for word fluency. In category fluency, the patient is asked to say as many animal names as he or she can. The total number of words found is included to the scores 34 . In this study, the test was used to assess the speed of processing (question 9, question 3 and 4 in the CAI TR).
Continuous Performance Test (CPT):
CPT is basically a test that measures sustained attention, selective attention, and suppression 35 . In the test, an 82-letter series is read and the subject is asked to sign the previously identified target stimuli (letter A) by tapping fingers on the table. Then the sequence is read backwards, and this time they are asked to sign when they hear the letter A followed by E. The subject's number of correct answer gives the total score 36 . In our study, this test (questions 3 and 4 in the CAI-TR), was used in order to evaluate skills related to attention and vigilance. 38 . This test was used to evaluate problem solving and reasoning. Test material, one set for the practitioner and one for the participant, consists of two wooden boards with 3 different-length bars; on the biggest of them, 3 beads can be placed, on the middle one 2 beads, and on the shortest one 1 bead. The participant's task is to reach the same position as the practitioner by using the lowest number of moves on his board. To evaluate reasoning and problem-solving skills, the total move scores were used (questions 7 and 8 in the CAI-TR).
Tower of London
Test: This test was first developed by Shalliance in 1992. Turkish standardization for adults and a reliability study of the version of The Tower of London Test developed by Culbertson and Zillmer at Drexel University (LKDX) 37 was made by Atalay and Cinan
Facial Emotion Identification Test and Facial Emotion Discrimination Test (FEI and FEDT):
This test was developed by Kerr and Neale; it assesses social cognition 39 . Validity and reliability for the Turkish version was studied by Erol et al. 40 The test is composed of 19 black-and-white photos of faces showing six different emotions (happiness, sadness, anger, fear, surprise, and disgust). The photos in the test are set to appear in order for fifteen seconds each, with a ten-second interval between the photos. The subject is given a 19-item answer key in which six main emotions are written next to each question. The subject tries to select the right choice of emotion for each photo that is shown to him or her. Correct answers are scored. Highest score of the test is 19. This test was used to evaluate question 10 (social cognition) in the CAI-TR.
The Reading the Mind in the Eyes Test (Eyes Test):
This test was developed by Baron-Cohen et al. 41 . Validity and reliability for the Turkish version was studied by Yıldırım et al. 42 . It is thought that the Eyes Test evaluates "mind reading" abilities according to the Theory of Mind 41 . Test material consists of photos showing only the individuals' eye region. Subjects are asked to choose the option that best describes the thoughts or emotion of the individual in the photo. Correct answers are taken into account. Higher scores mean better social cognition and mind-reading ability. In our study, this test was used for the evaluation of social cognition (question 10 in the CAI-TR).
Statistical Analysis
Statistical analyses were conducted using the SPSS 16.0 software. In addition to descriptive statistics, for internal consistency of the scale Cronbach's alpha value was calculated. The correlation between the CAI-TR items and objective neurocognitive tests was evaluated by calculating the Pearson correlation coefficient. The statistical significance was defined as p<0.05.
RESULTS
A total of 95 patients were included in the study, but five patients who did not complete all psychiatric evaluations and neuropsychological test batteries were excluded. The evaluation was performed on the data of 90 patients who completed all the tests.
Sociodemographic Data
While the mean age of the patients in the study was 36.7±9.0, the mean age of patients' relatives was 52.7±13.0. Sociodemographic data of the patients participating in the study and of their relatives are presented in Table 1 .
CAI-TR Interview Time
During the CAI-TR administration, the mean duration of interview with the patients was 18.7 minutes (range=8-30; SD=5.4), with the relatives it was 18.0 minutes (range=10-25, SD=5.0), and the total mean of the CAI-TR administration time was determined as 36.6 minutes (range=18-55, SD=9.7).
Reliability of CAI-TR
The internal consistency of the Turkish translation of CAI (CAI-TR) was quite high. While Cronbach's alpha for the entire scale was 0.97, Cronbach's alpha for the patient evaluation was 0.91; Cronbach's alpha for the relatives' evaluation was 0.93, and for the interviewer it was calculated to be 0.95. In addition, the correlation of each item with the interviewer total test score was high in the assessment of the interviewer (range for Pearson correlation coefficient r=0.627-0.828; all p<0.001). Similarly, each CAI-TR item that the interviewer evaluated was in correlation with the total CAI-TR score (range for Pearson correlation coefficient r=0.675-0.831, all p<0.001) ( Table 2 ). The total scores of the patients, their relatives, and the interviewers were highly correlated (Table 2 and 3). 
Validity of the Turkish Translation of CAI
In our study, for each item neurocognitive tests known to measure that specific area were used and all the correlations were separately calculated for each item. Related neuropsychological tests showed a statistically significant correlation with each item of CAI-TR evaluated by the interviewer (p<0.05) ( Table 4 ).
In addition, correlations between the total scores of the CAI interviewer and neuropsychological tests are summarized in Table 5 .
CAI-TR, Psychiatric Symptoms and Functioning
Statistically significant results were obtained in evaluating the correlation of CAI-TR total scores and Clinical Global Impression of Cognition in Table 6 .
DISCUSSION
The CAI is a scale based on semi-structured interviews, developed by Ventura et al. in 2008, to measure cognitive functions in schizophrenia 7, 8 . This study has shown that the Turkish version of CAI (CAI-TR) is a good instrument to measure cognitive functions in patients with schizophrenia. CAI-TR administration required an average of 36.6 minutes. In the original study, this duration was reported to be 34.2 minutes 7 . By further practice and experience, the test application time is expected to be shortened.
Since patients with schizophrenia usually show a lack of motivation and fatigue, brief assessment scales are required by clinicians and researchers 43, 44 . Thanks to its short administration time, CAI-TR gives the opportunity to minimize the patient's burden associated with the longevity of the assessment. It is reported that CAI is well tolerated by patients 45 .
CAI-TR's Internal Consistency
Cronbach's alpha value calculated for the internal consistency of the scale was 0.97, which meant CAI-TR as well as the original CAI offer a nearperfect internal consistency. In addition, the correlations between each CAI-TR item and the total interviewer scores of CAI-TR as well as the mean overall scores of CAI-TR were high. This is consistent with the results of the original article reported by Ventura et al. 7, 8 and is a good indicator of internal consistency of the Turkish CAI. In our study, as in the original, there are high correlations between the patients', their relatives', and the interviewers' overall scores. This result suggests that patient ratings alone may be sufficient for the CAI-TR evaluation 8 . However, the patients who participated in this study are clinically stable and have low PANSS scores, and they are known to have better insight (based on clinical observation). In the original study, it was reported that there is a correlation between patients' insights and CAI ratings; therefore it was emphasized that it would be appropriate to use all available sources of information 7 . Recent studies report that insight into neurocognitive deficits is independent from insight into illness 46, 47 . Future research should investigate the relationship between cognitive insight, insight into symptoms, and patients' rating on CAI.
CAI-TR and Neurocognitive Tests
In this study, each cognitive function measured by CAI-TR items was examined separately, and the correlation between CAI-TR items and neurocognitive tests, which is considered to Each item showed a statistically s i g n i f i c a n t c o r r e l a t i o n w i t h t h e neuropsychological test that evaluates a particular cognitive domain. Although CAI-TR was not developed to replace standard neurocognitive tests, it is a useful tool to rate cognitive functions and to evaluate the changes that therapeutic interventions make in the daily lives of the patients with schizophrenia.
CAI-TR and Psychiatric Symptoms
CAI-TR scores of the patients, relatives, and the interviewers were correlated with the PANSS scores. In particular, the high correlation between negative symptoms and cognitive impairment is found to be remarkable, which is consistent with the hypothesis that "psychiatric symptoms, especially negative s y m p t o m s, a r e i n d i v i d u a l l y r e l a t e d t o neurocognitive symptoms" 48 . Several studies have suggested that neurocognitive deficits are associated with negative symptoms rather than positive symptoms 49 . Moreover, negative symptoms mediate the relationship between neurocognition and functional outcome 49 . Compared to other tests in this area, CAI is reported to be a more powerful tool in assessing the functionality 8 . In this study, CAI-TR ratings were found highly correlated not only with the social functioning scale but also with GAF. This is important both in terms of the strength of the scale and to assess the relation between cognitive functioning and general and social functioning.
Cultural adaptation of CAI was suggested to be easier than for other tests in this field 50 . Indeed, we gained the impression that the questions of Turkish CAI were comprehensible for patients and their relatives, as the interviewers were not r e q u i r e d t o p r o d u c e a l t e r n a t i v e s f o r incomprehensible points.
Limitations and Strength of the Study
Having a larger sample compared to other validity and reliability studies is one of the strengths of this study. In addition, at least one neuropsychological test related with the cognitive area of each question was applied and statistically significant correlations were obtained. We can also consider that the application of numerous tests and significant correlations are strengths of the study. However, as there is no validity and reliability data for the MATRICS test battery used in the original CAI study, a different set of reliable and valid tests available in Turkey was chosen. Taking into consideration that the application of neuropsychological tests will be exhausting for the patient in relation to its duration, which might decrease their cognitive performance, short, easily applied subtests of neuropsychological tests were selected. This point may result in a limitation to yield detailed results. Evaluation of this issue is possible only with more detailed, prospective studies with larger samples.
The original study reported that CAI has good test-retest reliability (r=0.83) 7 . In our study, retest evaluation was not studied after the Turkish validity was proven, and it was considered that the replicate has similar characteristics as the original, as it makes similar measurements.
CONCLUSIONS
Turkish CAI is a practical test that can be used to measure cognitive functions of patients with schizophrenia; it has a short administration time and is an easily applicable form that is both valid and reliable.
